Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.057; wR factor = 0.179; data-to-parameter ratio = 14.3.
In the title compound, C 13 H 15 NO 4 S, there are two independent but conformationally similar molecules in the asymmetric unit, both having an E conformation of the side-chain C C group. Intramolecular N-HÁ Á ÁO and O-HÁ Á ÁO hydrogenbonding interactions are present in both molecules. In the crystal, one of the molecule types is linked through intermolecular hydroxy-ketone O-HÁ Á ÁO interactions, forming one-dimensional chains extending along [010] , whereas the other molecule type shows no associations.
Related literature
For applications of 4-hydroxy-2-pyridones, see: Buisson et al. (1996) ; Jessen & Gademann (2010) . For general background to the synthesis, see: Rigby & Burkhardt (1986) ; Rigby & Qabar (1989) . For the structure of a similar compound, see: Zhao & Huang (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
In the crystal, only one of the molecule types is linked through intermolecular hydroxyl O-H···O ketone interactions forming one-dimensional chain structures extending along (010) (Fig. 3) , whereas the other molecule type is unassociated. The thiophene rings have normal hydrophobic contacts without any stacking interactions. For the structure of a similar compound, see Zhao & Huang (2012) .
To an ice-cooled solution of 3-(2-thienyl)acrylic acid (5.0 g, 32.5 mmol) in 70 ml of ethyl acetate was added triethylamine (4.3 g, 42.2 mmol) and diphenyl phosphorazidate (DPPA, 11.6 g, 42.2 mmol). The solution was stirred at room temperature for 4 h. The acyl azide product was washed by dilution with cold water. The organic layers were dried over MgSO 4 , and the solvent was removed under reduced pressure (< 318 K). The acyl azide was dissolved in 50 ml of benzene and heated under reflux until azide decomposition was complete. The reaction mixture was then cooled to 273 K and ethyl sodio-acetoacetate [prepared from ethyl acetoacetate (5.07 g, 39.0 mmol) and sodium hydride (1.1 g, 60% dispersion in oil, 45.5 mmol) in toluene (100 ml) at 273 K] was added. After warming to room temperature for 2 h, the mixture was quenched with saturated aqueous ammonium chloride solution, rinsed with brine, and dried over MgSO 4 . 
Refinement
The amine hydrogen atom was located in a difference-Fourier map and refined freely. Other hydrogen atoms were positioned geometrically and refined using a riding model with O-H = 0.82 Å, C-H = 0.93 Å (CH), 0.96 Å (CH 3 ) or 0.97 Å (CH 2 ). Isotropic displacement parameters for these atoms were set to 1.2 (CH, CH 2 ) or 1.5 (OH, CH 3 ) times U eq of the parent atom. 
Computing details
Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT (Bruker, 2003);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) .
Figure 1
The atom-numbering scheme of the first molecule in the asymmetric unit of the title compound, with displacement ellipsoids drawn at the 30% probability level. Hydrogen bonds are shown as dashed lines.
Figure 2
The atom-numbering scheme of the second molecule in the asymmetric unit of the title compound. 
Ethyl (E)-3-hydroxy-2-{N-[2-(thiophen-2-yl)ethenyl]carbamoyl}but-2-enoate
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